


Passive reference ROX: is a dye molecule included in the Color
SYBR Green PCR Master Mix that does not participate in the PCR
amplification. On applied Biosystems real-time PCR system, the
passive reference provides an internal reference to which the SYBR
Green/ dsDNA complex signal can be normalized during data
analysis. Normalization is necessary to correct for well-to-well
fluorescent fluctuation.
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Figure 1. GAPDH, P53, Vimentin and ZEB1 mRNA expression level
in cDNA from HEK293T cells were detected. The amplification plots
and dissociation curve above indicate that, all of the four genes could
be amplified efficiently and specifically. (Notes: Quantitation is fine
when Ct value is within 15 ~ 32; if the Ct value is larger than 35, the
amplification is invalid; If the Ct value is too small (<15), please
dilute the template and repeat the quantitation; if the Ct value is within
32 ~ 35, 3 replicates are required to validate the results. A typical
valid dissociation curve should be unimodal due to highly specific
amplification and no primer dimer formation (Figure 1. below). If the
dissociation curve is apparently multimodal, it often suggests primer
dimer formation, non-specific amplification, or other contamination.
Alternatively, confirmation of non-specific amplification can be
analyzed by agarose gel electrophoresis.)

Suggestions for Primer Design

Forward and reverse primers for target gene quantification should be
unique or as specific as possible to avoid non-specific amplification.
Primer sequence design and specificity check can be conducted
using NCBI's “BLAST” (an open source tool and free), or other
primer-design softwares, such as “Primer Bank” and “Primer 3.
Additionally, the following general principals may be considered when
designing primers:

1) The amplicon length is recommended to be within the range of 100
bp ~ 200 bp.

2) The optimal length of primers is 17 nt ~ 25 nt.

3) The 3’ end of primers should avoid GC-rich or AT-rich areas. The
last base at 3’ end of the primers should be G or C and avoid T if

possible.

4) GC content of primers should be within 40% ~ 60%.

5) The holistic distribution of A, G, C and T within primers should be
as even as possible. Avoid using GC- or TA-rich areas. Avoid
continuous structures of T/ C or A/ G.

Trouble Shooting

Problem | Potential Cause(s) Suggestion(s)
Change new reagents or water and
App?‘;_entt_ Lh? rreage;tis or retry. The reaction should be set up in a
ampl; Ication an? muisr?t z super clean bench to minimize
canbe = | contaminated. contamination from the air.
observed in
neg?tl\lle It is normal that amplification occurs in
control. Appearance of negative control after 35 cycles.
primer dimer. Analysis can be performed combining
with the melt curve.
Low amplification Optimize the reaction. Try three-step
efficiency program or re-design the primers.
Th ncentration of Increase the amount of the template,
€ concentration o meanwhile avoid destroying the
templates is too low. amplification
Ct value :
appears too | Degradation of
late (large). templates Prepare new templates and retry.
Th i is t The length of the amplicon is
€ amplicon s oo recommended to be within 100 bp ~ 200
long. bp.
Inhibitors are usually brought in when
;m?éﬁ;rseifﬁz adding templates. Increase the dilution
. folds or prepare new templates and
reaction. retry
ificati It is caused by system rectification due
RIOUQh amplification to weak signal. Elevate the template
plot. concentration and repeat the reaction.
The concentration of templates is too
high. The end value of the baseline is
';?;Sén;?l Bmkl'.’:ff‘ otr_ dowln\{vard bigger than Ct value. Decrease the end
amplification amplitication plot. of the baseline (Ct value - 4), and
re-analyze the data.
plot
There are bubbles left in the reaction
o tube, which break up when the
Amplification plot temperature rises, thus the instrument
goes downward detects the sudden decrease of the
suddenly. fluorescence value. Spin briefly and
check closely if there are bubbles left
before reaction.
Generally the cycling number is set to
Cycling number is be 40. But notice that too many cycles
insufficient. will result in excessive background, thus
reducing the data reliability.
. . In two-step program, signal collection is
ghﬁgll(cl;ﬂ;rt?oﬁ usually positioned at annealing and
r%cedure durin extension stage; for three-step program,
N g clin 9 signal collection should be positioned at
o yeling. 72 °C extension stage.
amplification
plot ) ] Test the integrity of primers after
Check if the primers long-term  storage through PAGE
are degraded. electrophoresis to confirm if the primers
are degraded already.
The concentration of Reduce the dilption fold and retry. Eor
templates is too low. target gene ywth unknown expression
level, begin without template dilution.
Degradation of Prepare new templates and retry.
templates.
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